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Abstract 
Researches were focused on several local varieties of wine grapes from Timis and Arad Counties. These were compared with 
control varieties known for their properties and qualities (Cabernet Sauvignon, Riesling Italian). Were analyzed a range of agro 
biological and technological indices, indexes of production quality, resistance to frost in winter. For interpreting and accuracy of 
results, mathematical statistical methods were used. As regards resistance to winter frosts, and extreme temperature variations 
during the years of study, most varieties and local biotypes recorded superior results (dry matter of chord, the percentage of 
maturation of wood, viable shoots) compared to control varieties, although these are known to be resistant to frost. Regarding the 
quality of grapes and wines (the amount of sugar, acidity, alcohol potential, anthocyanins) several varieties and local biotypes, 
had results similar or above the control varieties. Following the results and valuable traits found in some varieties and local 
biotypes, it can be concluded that some of these are a viable alternative to the known varieties, considering climate variability 
and in the same time an excellent source for obtaining typical and authentic wines. 
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1. Introduction 
The western of Romania -mainly Arad and Timis counties- was always a promoter of viticulture, with a tradition 
and expertise in this field. This emerges from the abundance of vines varieties and local biotypes (Mihalca and 
Lazea 1990; Mihalca., 2007) which today are found in locals’ yards and gardens. Some of these local biotypes have 
productive agro-biological characteristics and high quality, comparable with those of best varieties (Jackson, 2014).  
Variety remains decisive factor in producing the quality of a given wine and can be valuing only by an 
appropriate breeding technology, and an environmental framework with optimal conditions (ğârdea and Dejeu, 
1995; Barbeau et al. 2001). Results achieved until now, both as regards the improving of deliberate intervention 
techniques on the genotype of this species and on outstanding opportunities to improve technical and material 
cultivation technologies, open up broad prospects for improvement the grape variety assortment for different kinds 
of production, for the productive potential and quality, as well as other new targets, more fastidious and for 
developing the cultivation technologies that ensure an increased labour productivity (Indreaú and Viúan, 2002).  
Depending on their origin, vine varieties are divided into two categories: local varieties and improved varieties 
(Pop, 2001). Local varieties have resulted after a long natural and empirical selection practiced by anonymous 
grapevine growers (Meneghetti et al. 2014). Local varieties have been formed in certain pedoclimatic and specific 
conditions, to which are well adapted, and have a limited spreading (Jackson and Lombard, 1993). Many old native 
varieties like: Tămâioasă românească, Grasă de Cotnari, Galbenă de Odobeúti, Mustoasă de Măderat derived in this 
way, which due to their special value have been preserved until now, (Dobrei et al., 2008).    
2. Research Methods 
Researches were carried out during 2012, 2013, and 2014 in different localities of Arad and Timis counties, and 
were focused on some local varieties and biotypes of wine grapes, which were compared with control varieties 
known for their properties and qualities (Cabernet Sauvignon, Italian Riesling). 
Observations and measurements were made on: the viability of buds, cane dry matter, and the percentage of one-
year old wood, the average bunch weight, grape yield, sugar content and acidity of grape must, glucose-acidimetry 
index and the potential alcohol content. Correlations among: cane dry matter in early winter and bud viability; cane 
dry matter in late winter and bud viability; average bunch weight and grape yield; sugar content and grape yield; 
cane dry matter in early winter and grape sugar content were calculated. 
Research methods were those commonly used in the research field. Varieties and local biotypes identified and retained 
as interesting were analyzed and compared with the most well-known and representative varieties of the area to can draw 
the conclusions. To establish the names of varieties and local biotypes several criteria have been used (native local name if 
any, initials of the localities where varieties were discovered, abbreviations of the streets where have been found, house 
number of the growers, ampelographic and technological prevailing characteristics, etc.). 
Determination of bud viability was performed by collecting samples of medium sized canes for each variety. The 
method applied was the longitudinal section of buds and visual examination, which is simple and sufficiently 
precise. Buds that had a light green in section were considered alive, and those who had a dark brown or black 
colour, were considered dead. At each node, the eye was considered dead when the main shoot was perished, even if 
the secondary or tertiary were viable. 
Results of analyzes were included in the analysis form, in which were labelled "+" the viable buds, and "-" the dead or 
lacked buds. From these records, was inferred the situation and location of each eye of the cane, which allowed the 
establishment of the perish eyes percentage and the length to which will be shortened the fruition parts kept on the trunk, 
during fructification pruning. Results were expressed as a percentage according to: P% = (b x 100): a, where: P% = the 
percentage of dead eyes; a = the total number of eyes examined; b = the number of nonviable eyes. 
The total length of the one-year-old and matured wood was determined towards the end of the shoot growth 
which coincides with the ripening stage of the grapes, by measuring the total length of shoots on each trunk. To find 
the two-year-old or older wood length increases, from the total length was dropped the length of the green wood. 
This process was done after the first autumn frosts, to be easily identified the one-year-old and the green wood. 
Based on the ratio between one-year-old or older wood length and the green wood length, was calculated the 
percentage of mature wood length. 
The average bunch weight was found, by weighing the individual bunches of all 10 trunks from each studied 
species, and the results were gathered and the sum was divided by the total number of bunches, obtaining finally the 
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average bunch weight. To find out the average of grape bunches per vine, their sum was divided by the number of 
trunks (10) included in the study for each variety. 
Average yield of grapes per hectare was determined by multiplying the average yield per trunk, with the number 
of trunks per hectare.  
Quality of production in the varieties investigated was determined by monitoring two indicators: sugar content 
and total acidity of the must and then were calculated glucose-acidimetry index and the potential alcohol content. 
Determination of the sugar content in the must (g/l) was performed using the hand refractometer Zeiss. 
Calculation of the sugar content in the must, depending on dry matter was done according to formula: Sugar (g/l) = 
[(adjusted reading x 4.25): 4] -2.5. 
Determination of must total acidity (g/l H2SO4) was carried out titrimetrically by titration (neutralization) of a 
must solution, with a sodium hydroxide solution of known normality. Total acidity of the must was determined with 
the formula: acidity (g/l H2SO4) = n x F x T x 100; where: n = ml NaOH solution; F = factor of NaOH solution; T = 
titre of the acid for acidity expressing; (for H2SO4 titre is 0.0049). To evaluate the genotypes in terms of 
characteristics and traits studied, were used both variance analysis and other statistical methods. Statistical analyses 
were carried out using Prism 6 for Windows, Vers.6.05 software. 
3. Results and Discussion 
Several varieties and local biotypes for white and red wine were included in the research to can evaluate their 
resistance on winter low temperature. In tables 1- 4 are presented the results obtained for buds viability, canes dry 
matter and one-year-old wood, grape yield and sugar content for white and red varieties and local biotypes from the 
western of Romania. 
Table 1. Buds viability in varieties and local biotypes (average 2012-2014) 
Variety/biotype 
Buds viability (%) Viable buds 
Difference from control (%) Significance 2012 2013 2014 Average 2012-2014 
White wines varieties and local biotypes 
Arămiu 86.48 87.17 82.34 85.33 -0.12 - 
Pătrujarcă 87.36 88.14 83.15 86.21 +0.76 - 
Mustoasă de Măderat 83.56 85.67 82.34 83.85 -1.6 0 
Alb aromat de Roúia 88.58 90.38 86.52 88.49 +3.04 ** 
Aripat roz de Roúia 87.69 89.57 84.93 87.39 +1.94 * 
Riesling italian (MT) 86.32 87.29 82.74 85.45 -  
Red wines varieties and local biotypes  
Cabasmă neagră 86.14 88.13 84.11 86.12 -1.13 - 
Negru compact 85.27 87.52 79.24 84.01 -3.24 00 
Vulpea 87.45 89.13 86.12 87.56 +0.31 - 
Negru bătut de Roúia 90.34 94.31 88.15 90.92 +3.67 ** 
RD negru 88.12 93.11 87.27 89.5 +2.25 * 
Ineu 2 89.14 93.45 87.85 90.14 +2.89 * 
Târzii 83.17 86.87 81.58 83.87 -3.38 00 
Botoúei 91.53 94.76 88.25 91.51 +4.26 *** 
Deúi 89.17 92.64 87.69 89.83 +2.58 * 
Lacrămă neagră 86.23 88.23 83.12 85.86 -1.39 - 
Cabernet Sauvignon (MT) 87.63 89.83 84.29 87.25 - - 
White varieties and local biotypes DL5% 1.25; DL1% 2.02; DL0.1% 3.65 
Red varieties and local biotypes    DL5% 1.75; DL1% 2.92; DL0,1% 4.25 
 
Among the trunk parts that remain exposed to winter frosts, the most affected are the buds. In terms of viability, 
the control varieties are considered as varieties with good to very good resistance to winter frosts.  
Although in the research years winters were not very cold, less favourable conditions during the vegetation 
period in 2012 and 2014 resulted in a slightly poor maturation of wood, which has affected the viability of the buds.  
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However, the percentage of eyes affected by frost were not very high, which allowed in all the years of research, 
to be applied the calculated fruit loading without to be need to compensate it by pruning. Among local biotypes for 
white wines, were noted Alb aromat de Roúia and Aripat roz de Roúia, which recorded the percentage of viable eyes 
higher than control, statistically ensured.  
For red wine biotypes, bud viability on research cycle was very good, without need of supplementary fruitfulness 
load compensation during pruning. Local biotypes: Botoúei, Negru bătut de Roúia, RD Negru and Deúi, were 
observed with better results and statistically ensured compared with control.  
Percentage of annual growth of matured wood, reflected the adaptability of a variety or biotype the specific 
pedoclimatic conditions of the area of cultivation, and indicates the degree of varietal resistance to low winter 
temperatures.  
Table 2. Canes dry matter and one-year-old wood (average 2012-2014) 
Variety  Canes dry matter Maturated wood from 
total growth (%) 
Difference to 
control 
Significance 
Early winter Late winter 
White wines varieties and local biotypes 
Arămiu 11.3 6.2 82.2 -2.94 0 
Pătrujarcă 13.7 9.2 86.1 +0.96 - 
Mustoasă de Măderat 10.9 6.1 82.1 -3.04 0 
Alb aromat de Roúia 15.7 12.8 87.3 +2.16 * 
Aripat roz de Rosia 14.5 11.1 86.4 +1.3 - 
Riesling italian (MT) 12.7 8.5 85.14 -  
Red wines varieties and local biotypes 
Cabasmă neagră 11.7 8.7 84.9 -1.4 - 
Negru compact 12.2 6.9 83.1 -3.2 0 
Vulpea 13.1 11.4 85.9 -0.4 - 
Negru bătut de Roúia 14.2 12.9 89.1 +2.8 * 
RD negru 12.9 11.2 85.7 -0.6 - 
Ineu 2 13.7 12.3 87.1 +0.8 - 
Târzii 10.2 5.1 75.4 -10.9 000 
Botosei 14.5 13.2 89.3 +3 * 
Desi 14.9 13.6 88.9 +2.6 * 
Lacrămă neagră 12.1 9.9 85.1 -1.2 - 
Cabernet Sauvignon (MT) 13.3 11.9 86.3 -  
White varieties and local biotypes DL5% 2.15; DL1% 4.02; DL0.1% 7.65  
Red varieties and local biotypes    DL5% 2.25; DL1% 4.32; DL0.1% 8.15  
 
As is shown by statistical data, this indicator is much influenced by the production obtained, cultivation 
technology and harvesting time. Cane dry matter content in the early and late winter, had a decisive influence both 
on the percentage of matured wood as well as on the percentage of buds viability. Control varieties are recognized, 
as resistant to winter temperatures with high percentages of matured wood.  
In this respect, varieties and local biotypes, with few exceptions (Tarzii, Negru compact, Mustoasa de Maderat 
and Aramiu) had good behaviour, similar or even higher to control.  
At this indicator were noted: Botoúei, Deúi, Negru bătut de Roúia and Alb aromat de Roúia which recorded higher 
percentages of matured wood then control, with significant differences statistically ensured.  
For all varieties and local biotypes, including those inferior to control, the percentage of matured wood was 
sufficient in order to make a normal pruning for fruition, leaving the fruiting parts to the desired length.  
At Mustoasă de Măderat variety, low percentage of matured wood is explained by high vigour of the variety, the 
green wood parts being located towards the top of shoots which are cut anyway. 
In Târzii variety with the lowest percentage of matured wood, green parts were situated to the top of the shoots, 
thanks greatly to the vegetation extending in the late autumn. 
Concerning the production, varieties and biotypes analyzed are spread over a wide data interval. At local white 
varieties average bunch weight varied between 78 g in Alb aromat de Roúia and 219g in Mustoasă de Măderat 
variety. At this indicator were noted with higher values than control, local biotypes Mustoasă de Măderat and 
Arămiu. Within this group there is a positive correlation between the average bunch weight and yield per hectare 
which varied from 7892 kg ha-1 in Alb aromat de Roúia and 15262 kg ha-1 in Mustoasă de Măderat. Statistically, the 
yield differences compared to the control were significantly positive in Mustoasă de Măderat and Arămiu.   
128   Alin Dobrei et al. /  Agriculture and Agricultural Science Procedia  6 ( 2015 )  124 – 131 
The only local biotype negative correlated with the control, was Alb aromat de Roúia. In the red wines varieties and 
biotypes, the average bunch weight ranged from 58 g in Deúi to 316 g in the local biotype Vulpea. 
Table 3. Grape yield for varieties and local biotypes (average 2012-2014) 
Variety Average bunch weight (g) Yield 
kg ha-1 
Difference to control 
(kg ha-1) 
Significance 
White wines varieties and local biotypes 
Arămiu 203 12221 +2439 *** 
Pătrujarcă 158 9443 -339 - 
Mustoasã de Măderat 219 15262 +5480 *** 
Alb aromat de Roúia 78 7892 -1890 000 
Aripat roz de Roúia 125 9574 -208 - 
Riesling italian (MT) 120 9782 - - 
Red wines varieties and local biotypes 
Cabasmă neagră 163 11439 +1905 ** 
Negru compact 164 11120 +1586 ** 
Vulpea 316 15873 +6339 *** 
Negru bătut de Roúia 189 9975 +441 - 
RD negru 109 8974 -560 - 
Ineu 2 142 10327 +793 * 
Târzii 59 6967 -2567 000 
Botosei 65 7432 -2102 000 
Desi 58 6765 -2769 000 
Lacrămă neagră 68 8754 -780 0 
Cabernet Sauvignon (MT) 118 9534 -  
White varieties and local biotypes DL5% 523.1; DL1% 978.6; DL0,1% 1725.7  
Red varieties and local biotypes DL5% 598.1; DL1% 1108.4; DL0,1% 1975.9  
 
At these indicator biotypes results compared to the control are very different. Târzii, Deúi and Botoúei biotypes, 
recorded average bunches weights significantly lower than control, while local biotypes Vulpea, Cabasmă neagră 
and Negru compact, recorded higher weights than control. A bunch weight between 102.6g and 103.5g, (in 2010-
2011 studied years), was found in Cabernet Sauvignon variety by Karoglan et al. (2014). For the same variety, 
average cluster weights levels was found by Weber (2007) in 2006 (112g/cluster) which were 34% lower than in 
2005 (171 g/cluster) in Napa Valley. 
Within this group there is a low correlation between the size of grape bunches and yields, without being so obvious 
as in the case of white wines biotypes. Production ranged from 15873 kg ha-1 in Vulpea biotype to 6765 kg in Deúi.  
Concerning the production there is a large sliding scale between varieties; a number of varieties and local 
biotypes (Târzii, Botoúei, Deúi, Lacrămă neagră) recorded lower values than control, differences being statistically 
ensured. On the opposite side were situated varieties and local biotypes: Vulpea, Cabasmă neagră, Negru compact 
and Ineu 2, which recorded a higher production, statistically ensured. Regarding the yields obtained, all varieties and 
local biotypes showed good and very good production, considering the fact that the results were compared with very 
valuable two varieties, regarded as top varieties. 
Quality of production is a very important indicator with the greatest influence on the wines produced, and on 
economic efficiency of the vineyard (Dobrei et al. 2013). For white wine biotypes and varieties, production quality was 
good, the results being similar or even superior to the control, with one exception for local biotype Aripat roz de Roúia.  
Sugar content, which is the decisive indicators of grapes quality ranged between 168 g /l in Aripat roz de Roúia 
variety and 214 g/l at local biotype Pătrujarcă. The acidity was normal, as glucose-acidimetry index values shown 
indicating a balance between sugar and acidity, excepting Aripat roz de Roúia variety, in which this index is below 
the lower limit. In this group particularly stands out Pătrujarcă variety that recorded statistically significant positive 
difference for sugar content compared to control. In red wines varieties and local biotypes, quality obtained it was 
good and very good at all biotypes, although there were few ones (Ineu 2, Târzii and Lacrămă neagră), with positive 
difference compared to control.  
This, however, is justified by the fact that Cabernet Sauvignon was the control, a variety with particularly qualitative 
potential, considered by most scholars as the "king of red wine". The highest sugar content was noted in local biotypes 
Ineu 2, Târzii, Lacrămă neagră and Vulpea. Relatively close values of grape sugar content with the local varieties and 
biotypes was found in Cabernet Sauvignon (2001-2004) by Ferrer et. al.(2013), between 197 g/l to 215 g/l. 
129 Alin Dobrei et al. /  Agriculture and Agricultural Science Procedia  6 ( 2015 )  124 – 131 
Table 4. Varieties and local biotypes yield quality (average 2012-2014) 
Variety Sugar 
content (g/l) 
Acidity 
(g/l H2SO4) 
Glucose - acidimetry 
index 
Alcohol 
potential  
Difference to control 
(sugar) g/l 
Significance 
White wines varieties and local biotypes  
Arămiu 188 4.1 45.85 11.0 +4 * 
Pătrujarcă 214 4.3 49.76 12.5 +30 *** 
Mustoasã de Măderat 186 6.4 29.06 10.9 +2 - 
Alb aromat de Roúia 183 5.2 35.19 10.7 -1 - 
Aripat roz de Roúia 168 7.1 23.66 9.8 -16 000 
Riesling italian (MT) 184 4.3 42.79 10.8 -  
Red wines varieties and local biotypes  
Cabasmă neagră 171 4.1 41.7 10.0 -30 000 
Negru compact 193 4.4 43.86 11.35 -8 0 
Vulpea 203 3.8 53.42 11.9 +2 - 
Negru bătut de Roúia 182 4.0 45.5 10.7 -19 000 
RD negru 179 5.8 30.86 10.5 -22 000 
Ineu 2 210 3.9 53.84 12.3 +9 ** 
Târzii 207 3.7 55.94 12.1 +6 * 
Botosei 198 4.8 41.25 11.64 -3 - 
Desi 179 4.5 39.77 10.5 -22 000 
Lacrămă neagră 205 4.3 47.67 12.0 +4 * 
Cabernet Sauvignon (MT) 201 4.2 47.85 11.8 - - 
White varieties and local biotypes   DL5% 3.1;   DL1% 5.6; DL0.1% 9.8  
Red varieties and local biotypes   DL5% 4.0; DL1% 8.3;  DL0.1% 14.6  
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Figure 1. Correlation between dry matter in early winter/ late winter and bud viability, in local white wine varieties 
 
As figure 1 show, after data analyzing for white wine varieties and local biotypes, between buds viability and 
cane dry matter in early winter and also in late winter there is a very powerful association (r = 0.92*** and r = 
0.91*** respectively), when p<0.0001. Buds variability have homogeneous values as indicated by Cv% = 1.91. 
Cane dry matter in early winter was relatively homogeneous (Cv% = 14.17) while in late winter was relatively 
heterogeneous (Cv% = 29.61). 
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Figure 2. Correlation between dry matter in early winter/       Figure 3. Correlation between grape yield (kg ha-1), 
 late winter and bud viability, in local red wine varieties        average bunch weight (g) and grape sugar content,  
                                                     in local white wine varieties 
 
Between dry matter in early winter and buds viability for red wines varieties (Figure 2), correlation was high and 
very significant (r = 0.87**; p < 0.0001). The same high value of correlation was registered between buds viability 
and cane dry matter in late winter (r = 0.91***, p<0.0001). Results obtained have values that are uniformly 
distributed around the mean, as the coefficient of variation for buds viability shows which is only 3.07% and 
10.58% for cane dry matter in early winter respectively. 
A significant correlation (r = 0.91*, p<0.0001) show the strong link between average bunch weight (ABW) and 
grape yield (Figure 3). Sugar content from grapes is not influenced neither by average bunch weight, correlation 
between them being very week (r = 0.26ns, p< 0.0001) nor by the grape yield (r = -0.08ns, p<0.0001). Data for sugar 
content are very homogeneous (Cv = 7.99%) while for average bunch weight (Cv = 35.59%) and grape yield (Cv = 
24.63%) are relatively heterogeneous. The relationship between production, the sugar content in berries and wine 
quality is extremely complex and not yet fully understood due to numerous factors involved in this relationship 
(Martins et al., 2012). 
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Figure 4. Correlation between grape yield (kg ha-1),         Figure 5. Correlation between canes dry mater (5) 
average bunch weight (g) and grape sugar content,            in late winter, grape yield (kg ha-1) and grape sugar 
in local red wine varieties                                                  content(g/l), in white wine local varieties 
 
In red wines local varieties (Figure 4), correlation between ABW and grape yield (r=0.57ns), ABW and sugar 
content (r= -0.01ns) and grape yield x sugar content (r=0.05ns, p<0.0001) were insignificant. All results were 
normally distributed, excepting the grape sugar content (Cv = 6.96%) which indicates values very close to the 
average; for grape yield (Cv=40.78%) and ABW (58.38%), data series were very heterogeneous. Grape sugar 
content and grape yield in white wines local varieties were highly influenced by cane dry matter (r = 0.98*** and r 
= 0.94*** respectively, p<0.05) (Figure 5). Coefficient correlation (r = 0.95***, p <0.05) indicates the strong link 
between grape sugar content and grape yield. It was noted a uniformity of values obtained in all samples of grape 
sugar content (Cv% = 7.99%), while for cane dry matter in late winter (Cv% = 29.61%) and grape yield (Cv= 
24.63%) values are relatively heterogeneous. 
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A very significant correlation was established between cane dry matter in late winter and sugar content (r = 0.98***, 
p <0.05) in red wine local varieties. For cane dry matter x grape yield (r = 0.94*** p<0.05) and grape yield x sugar 
content (r = 0.93***, p<0.05) respectively, correlations were positive and very strong. Like in white wine varieties, 
sugar content had homogeneous values (Cv = 6.96%), but for grape yield (Cv= 26.43%) and cane dry matter in late 
winter (Cv= 25.67%) data series were heterogeneous. 
Ferrer et al. (2014) found a very close value for the coefficient of variation in grape sugar content for Cabernet 
Sauvignon - of 4.02%, which indicates that this grapes quality is relatively constant. 
Mills et al. (2006) found that cold hardiness of grape cultivars increased from late fall through mid-January, after 
which buds and canes began to deacclimate. They confirm that among red winegrape cultivars, Cabernet Sauvignon 
was generally the hardiest. 
 
4. Conclusions and Recommendations 
Varieties and local biotypes analyzed are well adapted to the environmental growing conditions, and they have 
borne relatively easy the climate disruption in recent years, and accumulate in canes enough reserve substances, 
without any inconvenient concerning the bud viability or the percentage of old-wood. 
Concerning the grape production, varieties and local biotypes recorded mostly good results by using minimal 
technology, with low chemical treatment and therefore may be a viable alternative for a sustainable viticulture. 
For both white and red varieties and local biotypes, between buds viability and canes dry matter in early winter 
and in late winter there is a very powerful association.  
Grape sugar content was influenced neither by grape yield nor by average bunch weight, in white or red wine 
varieties or local biotypes, but there was a very strong and positive correlation between grape sugar content and 
canes dry matter in late winter. Grape yield is also strongly influenced by canes dry matter in early or late winter. 
As regards the grapes quality, although were compared with two top varieties, local biotypes like Pătrujarcă, 
Arămiu, Ineu 2, Botoúei and Lacrămă neagră, recorded some qualitative indexes close or even superior to the 
control. 
Varieties and local biotypes, in the great majority are a typical and authentic source for wine-products specific to 
their place of provenience. 
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